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Design and Experiment of Orbital Feeding System for Pig Housing
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Abstract; Aiming at the problems of conveying powder feed by spiral springs and plug plates such as the
clean of residue and the measurement of feed quantity, an automatic feeding conveying system consisted
of weighing platform, feeding vehicle, translational orbit, overhead orbit and control system was
designed. The design of feeding vehicle, orbit and parameters were determined by the relationship
between the inner pigpen and the cruise time. Combined with the negative feedback control method of
weighing sensor, the WikFi wireless control system was designed with Arduino control board. The system
can realize automatic cruise control of feeding vehicle’ s loading and unloading, automatic measurement of
loading quantity by weighing platform and the joint of weighing platform and the orbits by translational
orbit mechanism. The experiment was made with powdery feed at China Agricultural University
Shangzhuang Experimental Station. The results indicated that the difference between the relative standard
deviation of the weighing system measured value and the actual measured value was less than 1% , the
maximum relative standard deviation of the system measured value was less than 2.5% , and the weighing
system had a high degree of accuracy. Additionally, controlled by the system, the feeding vehicle can
complete loading, cruising and unloading functions according to requirements to realize two rows of pigpen
feeding. The orbital feeding system had practical application value for precise feeding in the pig house.
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Fig.2  Structure diagram of feeding vehicle
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Fig.7 Control system circuit diagram
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Tab.2 Load calibration data
{IR 51 SEHUH ke S AR
kg 5 1 K502 53 K04 g5 6 fE/ ke W2/ %
10 9.90 9.95 9.90 9.98 9.97 10.05 9.96 0.561

15 14.95 15.01 14.90 14.87 14.97 15.07 14.96 0.486
20 19.85 20.10 20.15 20.00 20.10 20.00 20.03 0.539
25 24.90 25.05 25.10 25.02 24.95 24.97 25.00 0.290
30 30.15 29.70 29.90 29.95 29.95 29.97 29.94 0.483
35 35.25 35.00 35.10 35.05 34.90 34.87 35.03 0.398
40 40.10 39.75 40.02 39.90 40.60 39.90 40.05 0.741
45 45.11 44.95 45.13 44.95 45.00 45.50 45.11 0.461
50 50.10 50.05 49.85 49.05 50.05 50.45 49.93 0.943
55 54.90 54.20 54.90 54.90 55.00 55.00 54.82 0.558
60 60.00 59.30 60.15 60.75 60.15 60.15 60.08 0.773
65 64.85 64.45 64.85 65.05 65.05 65.80 65.01 0.685
70 69.70 70.00 70.00 70.12 70.00 69.10 69.82 0.544
75 75.10 75.10 75.85 75.62 74.87 74.90 75.24 0.534
80 79.10 80.65 80.10 80.10 80.65 80.10 80.12 0.707
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Tab.3 Summary of system measurement and actual values

5 10 20 30 40 50 60 70 80

ARG {H/ ke 10.23 20. 12 29. 86 40.27 50. 30 60. 62 70. 35 79.74

! SEhRE/ kg 10. 50 20. 00 30. 00 40. 65 49.90 61.00 71. 00 80. 00
ARG (E kg 9.54 19.13 29.94 39. 62 49.52 59.96 69. 80 79. 63

2 SEhRE/ kg 9.90 19.55 30. 15 39.65 49.35 58.75 70. 50 79. 85
ARG kg 9.63 20.32 29.94 40. 01 50. 20 60. 08 70.12 80. 62

3 SEhRE/ kg 9.93 20.70 30. 10 40.25 50. 80 60. 30 69. 93 81.05
RGN (E kg 9.74 19. 68 29.15 39.65 49.30 60. 74 69.70 79. 88

4 SEBRE kg 9.95 20. 10 29. 30 40. 00 51.20 61.05 70. 50 80. 20
ARG/ kg 9.89 19.70 29.03 40.32 50. 62 60. 32 71.20 80. 26

3 SEBRE kg 10. 10 20. 00 29.15 41. 60 52.00 61.05 70. 50 81.05
ARG {E kg 9.72 19. 81 29.65 39. 62 50. 38 60. 28 71.20 79. 92

6 SLRRE/ kg 10. 05 20.05 29.95 39.93 50. 65 61.35 71. 60 80. 00
RGO H{E kg 9.79 19.79 29. 60 39.92 50. 05 60. 33 70. 40 80. 01
PRI R (E ke 10.07 20. 07 29.78 40. 35 50. 65 60. 58 70. 67 80. 36
ARG kg 0.24 0.41 0.41 0.33 0.52 0.30 0. 66 0.37
FBRMEARHEZE kg 0.22 0.37 0.43 0. 70 0.94 0.96 0.57 0.55
RGN AR AR 2/ % 2.498 2.078 1.375 0. 826 1.043 0. 500 0. 945 0. 460
SEBRAR R AR UG 22/ % 2.216 1.836 1. 459 1.735 1.852 1. 590 0. 802 0. 681
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